Effects of human mast cell tryptase and eosinophil granule proteins on the kinetics of blood clotting.
Hypereosinophilic syndromes are often associated with thrombosis through unclear mechanisms, and mastocytosis has been associated with a variety of bleeding disorders. The present studies were aimed at defining the roles and interactions of eosinophil and mast cell constituents on the kinetics of blood clotting as measured by thromboelastograms. Eosinophil granule proteins and purified eosinophil peroxidase markedly reduced the anticoagulant properties of the mast cell tryptase/heparin complex. Moreover, eosinophil peroxidase by itself functioned as a powerful procoagulant and also inhibited the anticoagulant actions of heparin in a chromogenic assay for antithrombin III/factor Xa activity. The anticoagulant activity of the tryptase/heparin complex was attributable exclusively to the associated heparin and not to the intrinsic enzymatic activity of tryptase. Eosinophil granule proteins also strongly inhibited the enzymatic activity of tryptase in the presence of hydrogen peroxide, thus implicating a critical role for eosinophil peroxidase. We conclude that eosinophil granule proteins and eosinophil peroxidase both function as powerful procoagulants and also inhibit the anticoagulant and enzymatic activities of mast cell tryptase. The present results thus provide a mechanistic rationale for the well-established link between certain eosinophilic inflammatory disorders and hypercoagulant states. They also suggest that eosinophils may play an important role in neutralizing the anticoagulant activity of mast cell tryptase/heparin in various diseases.